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REWRITTEN MARKED UP COPY 
ABSTRACT OF THE DISCLOSURE 

In a liquid crystal display device of the present invention , a recessed portion is formed 
in a portion of a periphery of a lower frame, a columnar member is provided to the recessed 
portion, the columnar member is allowed to pass through a hole formed in a projecting 
portion which is provided to on an optical sheet, and a side surface of a liquid crystal panel is 
brought into contact with the columnar member. The columnar member provided to on the 
lower frame not only determines the position of the liquid crystal panel with respect to the 
lower frame^ but also determines the position of the optical sheet with respect to the lower 
frame and firmly holds the optical sheet to onto the lower frame^ thus preventing the 
disengagement of the optical sheet from the lower frame. 
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LIQUID CRYSTAL DISPLAY DEVICE j , ^ 

i m 

BACKGROUND OF THE INVENTION , o ^ C 



-< — rn 

ft. Field of the Invention! £ ^ ~2 

: -- ~ W 

The present invention relates to a liquid crystal ^ ^ 
display devicejT)* and. more particularly, ^to a liquid crystal 
isplay device^which (^a^i^enhance^the reliability /^thereof] by 
upholding an optical sheet ^interposed between a liquid crystal 
sNLb±^ panel and a backlight^which is arranged at a back surface of 

10 the liquid crystal^panel(and the liquid crystal panel^at awgiven^^ ^jjjr 
position (ana^pr eventing (thej ^positional displacement ^lom eacfi)^ 
(other). 

^2_. Description of the Related Art) 




A li quid crystal display device^ which is capable of 

15 [perfirmin^a color display of high definition for a notebook 

type computer or a computer monitor^ is provided with a light 

source for Illuminating {a)^Liquid crystal panel from a back of 

the panel (a so-called backlight )^ and an optical sheet {whicfi^ 

is interposed between the backlight and the liquid crystal 
20 panel for correcting flight/ from the backlight (to^a given 

brightness distribution with respect to the liquid crystal 
panel . 

The liquid crystal panel which constitutes this type 
of liquid crystal display device basically sandwiches a liquid 

25 crystal layer between two substratesj at least one of which is 

— {formed of) a transparent substrate^ such as a glass plate or the 
like. This type of liquid crystal panel is roughly classified 
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into a type which turns on and off given pixels by selectively 
applying voltages to various kinds of electrodes for forming 
pixels^ which are formed on the substrate (simple matrix)^ and 
a type which forms the above-mentioned various kinds of 
5 electrodes (andjfcactive elements for selecting pixels and turns 
on and off given pixels by selectin^the^active elements (active 
matrix) . Currently, (focusing on a\fact that the active matrix 
type liquid crystal panel has J characteristics^ such as high 
definition and high-speed display, the active matrix liquid 

10 crystal panel has been popular ly^Qised). 

The conventional active matrix type liquid crystal 
display deviceyijadoptsj a so-called vertical electric field type^ 
in which an electric field is applied between pixel electrodes 
which are formed on one substrate and a common electrode which 

15 is formed on the other substrate so as to change the orientation 
direction of the liquid crystal layer (see Japanese Laid-open 
Patent Publication 309921/1988). 

On the other hand, (there ha^been realized) a so-called 
liquid crystal display device of fayiateral electric field type 

20 (also referred to as "IPS type" )j^ which Qnakes) the direction of 

the electric field applied to the liquid crystal layer ^ A , 
substantially parallel toQ^jsurf ace of the substrate. As (the) ^ 
liquid crystal display device of this lateral electric field 
type, (there has been proposed) a display device^whicn can obtain 

25 an. extremely wide viewing angle/using combj^electrodes at one 
off two substrates (see Japanese Laid-open Patent Publication 
21907/1988, U.S. Patent Specification 4,345,249). 
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In any one of the above-mentioned liquid crystal display 

devices, as an illumination light source of the liquid crystal 

panel, there Jhave been knowf^a side edge backlight^ which is 

constituted of a light guide plate and a linear lamp^and a direct 
k ^ ' 
5 backlignt.which(directly installs)a plurality of linear light 

sources J^at a back surface of the liquid crystal panel. 

Particularly, the side edge backlight is constructed 
A 

as follows. [Th^linear lamp (cold cathode fluorescent lamp, 
for example) is arranged along at least one side edge of (the^v 

10 light guide plate^ which is constituted of a transparent plate^ 
such as an acrylic plate. Light irradiated from the^linear 
lamp is introduced into the light guide plate^ and (a);path of 
the light is changed in the course of propagation [In the} inside 
of the light guide plate and is irradiated from the light guide 

15 plate. Then, the light is corrected to a given brightness 
distribution by means of an optical sheet. which has a laminated 
structure (mad^of a light diffusion sheet and a prism^and then 
the light illuminates the liquid crystal panel disposed above 
the optical sheet. 

20 The liquid crystal display device is assembled into a 

so-called liquid crystal display module by integrating the 
liquid crystal panel and the backlight together with the 
optical sheet using an upper frame and a mold case (also 
referred to as^" lower frame" ) . Usually, the light guide plate 

25 which constitutes the backlight is fitted into the mold case 

m which constitutes the lower framejand, thereafter, the optical 

sheet is positioned on the mold case. Then, the liquid crystal 
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panel is mounted on and is positioned on the optical sheet. 

However, the optical diffusion sheet and the prism sheet^ 
which constitute the optical sheet^are extremely thin film- like 
members . These film- like members must be positioned at a given 
position on the lower frame. Further, it is necessary to 
prevent (th^positional displacement and (the) disengagement of 
the film- like members in the course of conveying [In ajj^J * 
manufacturing process or in the course of transport ing^to an 
assembly plan* jjUb^ 

Fig. 17A and Fig. 17B are schematic/views for explaining^ 
^a conventional jexample of a] structure for positioning and 
holding an optical sheet in a liquid crystal display device, 
wherein Fig. 17A is a cross -sectional view.o^,§n essential) part 
and Fig. 17B is a developed perspective view of thei(essentialf 
15 part. 

In Fig. 17 A and Fig. 17B, MCA indicates a lower frame 
(which i^f ormflWl (£^X a resin mold (and^is configured to house a 
reflection sheet RFS, a light guide plate GLB, an optical sheet 
OPS, a liquid crystal panel^and the like. The reflection sheet 

20 RFS is mounted on the lower frame MCA^and the light guide plate 
GLB^fitted * nto tne reflection sheet RFS from above. The 
optical sheet OPS is positioned on the light guide plate GLB. 

In this example, as shown in Fig. 17B, the optical sheet 
OPS is constituted of four film members in total, wherein 

25 optical diffusion sheets SPS are laminated to both sides of 
two prism sheets PRS whose groove directions cross each other. 

IBM 

A projecting portion (lug) TAB is formed on one of ^peripheries 
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of the optical sheet OPS^and the optical sheet OPS is positioned 



by (allowing a columnar member (pin) PINjWhich is mounted on 
the lower frame MCA £o pas^ through a hole HOL formed in the 
projecting portion TAB. Thereafter, a cylindrical sleeve SB 
5 made of silicone or rubber is fitted on the columnar member 
PIN from above the columnar member PIN so as to fix the optical 
sheetjthus preventing (the} removal or (the) disengagement of the 
optical sheet OPS from the columnar member PIN. 

Then, the liquid crystal panel PNL is assembled into 

r- . ^ 

10 the lower frame MCA and (then) is/ covered with an upper frame 
SHD. Subsequently, the upper frame SHD is fixed to the lower 
frame MCA so as to form an integrated liquid crystal display 
module . 

The mounting position of the columnar member PIN is 

15 usually disposed at one of { peripheries of the lower frame MCA 

so as to avoid a side of the liquid crystal panel PNL on which 

a driver is mounted and a portion thereof where a liquid crystal 

filling and sealing opening is formed. A similar structure 

or a structure which simply holds the optical sheet loosely 

20 is provided at other peripheries of the lower frame MCA. 

Fig. 18A and Fig. 18B are schematic views (for explaining^ l^^^^ 

pother conventional example of the positioning of an optical 
A 

sheet in a liquid crystal display device and a holding structure 
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thereof, wherein Fig. 18A is a cross -sectional view of aH 



(essential^part and Fig. 18B is a plan view of the^fessential) 
part. A Ifrumerals (which are as samejjagj^se (bfjpig. 17A and Fig. 
17B indicate identical f unctionalj^portionj^. 
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In this example, U-shaped walls WL which surround 
projecting portions TAB formed on an optical sheet OPS from 
three directions are f ormedg.gjf our peripheries of a lower frame, 
and the projecting portions TAB formed on the optical sheet 
5 OPS are fitted into and seated in recessed portions formed Q.n)^\ 
these U-shaped walls WL so as to Jperf ornjjthe positioning of 
the optical sheet OPS. 

Further, there may be a method in which such U-shaped 
walls WL are formed only at* opposing (two) peripheries or 
10 neighboring peripheries^ or j the U-shaped wall WL is formed at 
only one periphery and the optical sheet OPS and the lower frame 
are fixed to each other using an adhesive tape or the like at 
peripheries which are not provided with the U-shaped walls WL. 

Fig. 19 ^s^^gveloped perspective view (of an essential} 
15 {part for explaining^ a further conventional example of 

positioning of an optical sheet in a liquid crystal display 
device and a holding structure thereof. In this conventional 
example, recessed portions DH are formed in front and back 
surfaces of a lower frame MCA. Columnar members PIN^similar 
20 to the columnar members PIN of the example^ (explained) in 

conjunction with Fig. 17A and Fig. 17B^are formed such that 
they [are) pro jectflU at both front and back sides of the recessed 
portions DH. A projecting portion TAB^ which is formed on the 
— - optical sheet OPSiis seated in the front -side recessed portion 
25 DH such that the columnar member PIN {Ls allowed tg pass/ through 
a hole HOL formed in the projecting portion TAB. Thereafter, 
a clip CLM is fitted on the columnar members PIN which are 
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projected at both front and back sides of the recessed portions 
DH. 

This clip CLM is provided with an opening PR1 into which 
the front-side columnar member PIN is fitted from the lateral 
5 direction and an opening PR2 into which the back- side columnar 
member PIN is fitted from the lower direction- The clip is 
formed of a metallic resilient material and resiliently fixes 
the optical sheet OPS to the lower frame MCA. 

fAs literatures which disclose^the above-mentioned 
10 jflrelated artj, for example , ^Japanese Laid-open Patent 
Publication 281966/1999, Japanese Laid-open Patent 
publication 90361/1997 and Japanese Laid-open Patent 
Publication 258756/2000 (are name3. 



15 SUMMARY OF THE INVENTION . . 

The structure for positioning the optical sheet/to the 

lower frame in the above-mentioned conventional liquid crystal 

display devices has {a))£ ollowing drawbacks to be solved. 
A 

With respect to the conventional structure which has 
20 been explained in conjunction w^th^Fig. 17A and Fig. 17B, the 

columnar member PIN is required t^^sure^fe^eig^t(f or makin^^ **-^^ 
the sleeve SB^fit on the columnar member PIN*so that (^projecting 
^(quantity} from the lower frame MCAjg.s increase^. When this 
projectingj^uantit^ is increased, the size of the lower frame 

. 25 in the member thickness direction is increasediso thatja) special 

. care is required in^packaging of partSjOr ghe) chipping may occur 

at the time of transporting or handling the lower frame MCA 
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before advancing to (^KasserabJ.ing step. Further, in this 
constitution, \ the positioning of the liquid crystal panel PNL 
is ^rre levant)^ to the positioning of the optical sheet OPS. 

With respect to the conventional example which has been 
5 explained in conjunction with Fig. 18A and Fig. 18B, the optical 
sheet OPS has .the projecting portions TAB thereof simply fitted 
into the/^U- shaped walls WL from above. Accordingly, at the 
time of conveying jln^the manuf ac tur ingest ep) or at the time of 
transporting i to (other})manuf acturing . section, the above- 

10 mentioned projecting portions TAB {falj^from the U-shaped walls 

<\ 

WL^or (Eh^xpositional displacement of the optical sheet OPS 
\ /\^arise§. Further, also in this constitution,/ the positioning 
of the liquid crystal panel PNL*iSj|(Irrelevan1^to the positioning 
of the optical sheet OPS. 

15 In the conventional structure shown in Fig. 19, since 

the metallic clip CLM is used for securing the optical sheet 
OPS, the possibility that the metallic cliD^LMgjS brough§jinto 
pressure contact with a liquid crystal paneljjlaminated above 
the optical sheet OPS and gives an unexpected damage to^the 

20 liquid crystal panel Jean not be^Jdegiedj. Further, the use of 

such a metallic clip CLM becomes onejof obstacles which hampers 

s^-tiv ~*~mL>JU*4 ^^Ujl^J 
the reduction of cost*. y . fi 

Further, none of the above-mentioned) (related arts) 

suggests the positioning of the liquid crystal panel^which is 

25 mounted on the optical sheet^ after mounting the optical sheet 

on the lower frame. 
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Accordingly, it is an object of the present invention 
to solve^various problems ^f the aboveJJnentione<J(related arts) 
and to provide a liquid crystal display device which can provide 
(the) reliable positioning and fthe^holding of the optical^heet^ 
5 to the lower frame (and ca^use^a positioning guide (of^ liquid 
crystal panel and positioning means {offothe optical sheet in 
common, whereby the liquid crystal display device can have a 

structure^ capable of suppressing the removal or disengagement 

OA 

of the optical sheet assembled (tdjjthe lower frame at the time 
10 of transporting^ or at the time of transf erringjlso as to reduce 
man-hours for assembling and simplifying tne operation and 

e 

reduc^UJi the manufacturing cost . . ji 

To achieve the above-mentioned object, in/the present 
invention, a recessed portion (an indentation formed in a side 

15 wall which constitutes a frame, for example) is formed in a 
frame member (a lower frame, a mold case, for example) which 
holds and secures a light guide plate, an optical sheet and 
a liquid crystal panelj>.a columnar member is mounted.or formed 
on the recessed portiorQj^^n) optical sheet (naving^a projecting 

20 portion in which a through hole is formed^ allow* the columnar 
member to pass through the through hole, whereby the optical 
sheet is positioned and held in the frame member, wherein the 
columnar member also functions as a guide for determining the 
position of the liquid crystal display panel with respect to 

25 the frame member. {To describe^th^T^jpical constitutions of 
the present invention^ they) are j as follows. 
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Constitution ( 1 ) : 

The liquid crystal display device includes a liquid 
crystal panel (also referred to as m a liquid crystal display 
panel" or *a liquid crystal display element"), a backlight 
5 which is mounted on a back surface of the liquid crystal panel 
through an optical sheet, a rectangular lower frame (a mold 
case) which houses the backlight therein, and an upper frame 
(a metal case) which forms a picture frame for exposing an 
effective display area of the liquid crystal panel, has side 

10 walls extending toward the lower -frame side and is fixed to 
the upper f rame£ whereiij, 

*The liquid crystal display device further Includes a 
columnar member at a portion of a periphery of the lower frame 
which is served for restricting and holding the optical sheet 

15 at a given position^ as well as for positioning the liquid 
crystal panel at a given position, and the optical sheet 
includes a through hole which allows the columnar member to 

pass therethrough at a side portion thereof^ which corresponds 

to the periphery on which the columnar member is mounted. 

20 The back surface of the liquid crystal panel (inean||one 

of a pair of main surfaces of the liquid crystal panel which 
is positioned at a back of the liquid crystal panel (the liquid 
crystal display device on which the liquid crystal panel is 
mounted in a strict sense) as viewedjf romjja user. Irrespective 

25 of the shape, any backlights including a side edge backlight 
which (arranges}a light guide plate^at a back surface of the 
liquid crystal panel in an opposed manner and a direct backlight 
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which (arranges) a plurality of light sources jat a back surface 
— of the liquid crystal panel in an opposed manner ^can be used. 

The effective display area ^heanstyan area which is (servedjjf or 
reproduction of desired images within the main surface of the 
5 liquid crystal panel. ghe)^hrough hole [means^a so-called 
opening^and (fcheythrough hole can be formed into any suitable 
shape . 

Constitution ( 2 ) : 

The optical sheet shown in the constitution ( 1 ) includes 
10 at least one light diffusion sheet or at least one prism sheet 
and is constituted by laminating at least one light diffusion 
sheet and at least one prism sheet when necessary. 

The liquid crystal display device which performs (JheJ 
active matrix driving in an In-Plane Switching (hereinafter 
15 abbreviated as 'IPS' ) system uses a so-called direct backlight ^ 
which (arrange s} a plurality of tubular light sourcesj(such that 
these light sources face the main surface of the liquid crystal 



- panel in an opposed manner^ and^hence, it is preferable to use 

a diffusion plate as at least one light diffusion sheet . 
20 Further, the liquid crystal display device mounted on 

a notebook type computer adopts a so-called side edge backlight^~\ 
which flakes) a light guide plate formed of acrylic resin or the 
like f aceSa main surface of a liquid crystal panel in an opposed 
manner and(arrange^at least one tubular light sourcejat a side 
25 surface thereof (the tubular light source being prevented from 
facing at least an effective display area of the main surface 
of the liquid crystal panel) . However, it may be possible to 
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use a prism sheet which has a prism surface at the light guide 
plate side as at least the above-mentioned one prism sheet. 

Further, it is preferable to use a light guide plate which 
has a light scattering surface at a prism sheet side thereof. 
5 In any case| , a projecting portion is formed at a side 

portion of the optical sheet which corresponds to a periphery 
of the lower frame on which the columnar member is mounted and 
a through hole which allows the columnar member to pass 
therethrough is formed in the projecting portion of the optical 

10 sheet. 

Constitution (3): 

In the constitution (2), a recessed portion which 
accommodates the projecting portion of the optical sheet is 
formed in the periphery of the lower frame where the columnar 

15 member is mounted, and the columnar member is allowed to pass 
through the through hole formed in the projecting portion of 
the optical sheet so that the optical sheet is fixed to the 
lower frame. 
Constitution (4): 

20 In the constitution (1), the columnar member which is 

mounted on the lower frame is allowed to pass through the 

— through hole formed in the optical sheet^and, with the use of 
an adhesive tape, the optical sheet is fixed to the periphery 
of the lower frame where the columnar member is mounted. 

25 Constitution (5): 

In the liquid crystal display device defined by the 
constitutions (1) to (4), another optical sheet holding 
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structurefholdingithe optical sheetjloosely in comparison with 
the aforementioned structure {holding^the optical sheet by^the 
_ columnar member and the through hole^is newly provided to one 
of peripheries of the lower frame^ other than the periphery 
5 thereof having the columnar member (also called as "a first 
side of the lower frame"). The other periphery of the lower 
frame is one of the peripheries thereof j arranged adjacent to 
the aforementioned periphery thereof having the columnar 
member (a second side being transverse to the first side)* or 
10 arranged opposite to the aforementioned periphery thereof 
having the columnar member (a third side being opposite to the 
first side) . 
Constitution (6): 

The optical sheet holding structure in the 
15 constitutions (1) to (5) is constituted by a columnar 
__ projection^ which is formed on one of the above-mentioned 
neighboring peripheries or the above-mentioned opposite 

— periphery of the lower f rame^ and an opening which is formed 
on other periphery of the optical sheet and allows the columnar 

20 projection to loosely pass therethrough. 
Constitution ( 7 ) : 

The optical sheet holding structure in the 

— constitutions (1) to (5) is constituted of a recessed portion^ 
which is formed in one of the above-mentioned neighboring 

25 peripheries or the above-mentioned opposite periphery of the 
lower f rame^ and a projecting portion which is formed on a 
portion of the optical sheet corresponding to the recessed 
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portion and is seated in the recessed portion. 
Constitution ( 8 ) : 

The optical sheet holding structure in the constitution 
(7) is provided with a disengagement restriction member which 
5 restricts the disengagement of the projecting portion of the 
optical sheet from the recessed portion. 
Constitution ( 9 ) : 

The columnar member in the constitution (1) or (2) is 
integrally formed with the lower frame (mold case). 
10 Constitution (10): 

The columnar member in the constitution (1) or (2) is 
formed separately from the mold case and is fitted into the 
lower frame (mold case) through a hole formed in the lower frame 
(mold case) . 
15 Constitution (11): 

The portion of the columnar member in the constitution 
(9) or (10) for positioning the liquid crystal panel is shaped 
so that the size thereof in the direction opposite to the liquid 
crystal panel is different from the size of a portion for 
20 holding the optical sheet being formed integrally with or 
separately from the columnar member. 

Due to the above-mentioned respective constitutions, 
the positioning and the holding of the optical sheet (to) Jthe 
lower frame (mold case) can be reliably performed, and, at the 
25 same time, this function can be also (usedjjas a [function of aj 
guide for positioning the liquid crystal paneLwhich is mounted 
on the optical sheet in a superposed manner, so that the removal 
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or the disengagement of the optical sheet at the time of 
conveying or transporting the lower frame into which the 
optical sheet is incorporated can be suppressed. Further, 
since the man-hours for assembling can be reduced, the 
operation is simplified and the manufacturing cost can be 
reduced . 

On the other hand, in the liquid crystal display device 
described hereinafter^, the present invention is embodied in 
any one of (modes o£))f ollowing constitutions (12) to (24). 

The liquid crystal display device^ [Illustrated) here 
includes a liquid crystal panel, a backlight which is arranged 
to face a first main surface of the liquid crystal panel (a 
back surface of the liquid crystal panel as viewed jfron^ja user 
of the liquid crystal display device) in an opposed manner, 
an optical sheet (see, the above-mentioned constitution (2) 
with respect to the constitutional content) which is arranged 
between the first main surface of the liquid crystal panel and 
the backlight, a first frame (lower frame in the above- 
mentioned constitution (1)) having a rectangular shape which 
accommodates the backlight, and a second frame (an upper frame 
in the above-mentioned constitution (1)) which is formed in^ 
a picture frame and covers at least a portion of a periphery 
of a second main surface (a user- side surface of the liquid 
crystal display device, a so-called front surface of the liquid 
crystal panel) which faces the first main surface of the liquid 
crystal panel in an opposed manner and a side surface formed 
on the first frame. 



15 





In the liquid crystal panel, a liquid crystal layer is 
sandwiched by a pair of substrates (transparent substrates 
having insulation) and electrodes and wiring patterns which 
apply an electric field to the liquid crystal layer are formed 
5 on a liquid-crystal- layer side main surface of at least one 
of these substrates. 

The backlight includes not only a substantial light 
source^ such as a cold cathode fluorescent lamp or a light 
emitting elementjbut also a backlight system, a backlight unit 
10 or an illumination devlce^which is provided with optical 

elements which are disposed between the light source and the 
liquid crystal element. 

With respect to the direct backlight which arranges a 
plurality of tubular light sources such that the tubular light 
15 sources face the first main surface of the liquid crystal panel 
— in an opposed manner, a reflection plate^ which is arranged at 
a side opposite to the optical sheet (arranged between the 
tubular light sources and the first main surface of the liquid 
_ crystal panel) with respect to the tubular light source^ may 
20 be included in the backlight. On the other hand, with respect 
to a side edge backlight^ which (arrange^ a light guide plate 



(an optical element made of acrylic resin or the llke)|such 
that a main surface of the light guide plate faces the first 
main surface of the liquid crystal panel, at least one tubular 
25 light source is arranged to face a side surface of the light 



guide plates and a reflection sheet is arranged on pother main 
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the reflection sheet may be included in the backlight. 

A so-called mold case^ which is formed by molding 
synthetic resin, for example, is used as the first frame. In 
the liquid crystal display device of this example, on one of 
5 the main surfaces (Including openings formed therein) of the 
first frame (referred to as "a bottom surface of the first 
frame" hereinafter), the backlight, the optical sheet and the 
liquid crystal panel are laminated in this order, and the 
periphery of the second main surface of the liquid crystal panel 
10 is suppressed by a so-called picture frame of the second frame^ 
thus assembling the liquid crystal display device. 

As the second frame, a shield case which is produced 
by forming a window (exposing the effective display area of 
the liquid crys^l^nel) in a bottom surface of a metal frame^ 
15 which is formed inj^a frame using a metal plate, or a metal case 
— which is formed in a box shape^ can be used^for example. 

To apply the present invention to the liquid crystal 
display device of the example^explained) above, such a liquid 
crystal display device exhibits J^f ollowing constitutional 
20 features. 

Constitution (12): 

When the periphery of the bottom surface of the first 
frame is constituted by including a first pair of sides which 
face each other in an opposed manner and a second pair of sides 
25 wh^chrextend in the direction intersectingja^f irst pair of sides 
andjface each other in an opposed manner, at least one first 
columnar member is mounted on one (first periphery) of a first 
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pair of sides of the main surface of the first frame which faces 
the second frame, at least one second columnar member is mounted 
on one (second periphery) of a second pair of sides of the 
main surface of the first frame which faces the second frame 
in an opposed manner, a first opening into which the first 
columnar member is fitted is formed in a periphery (first 
periphery) of the optical sheet which faces one of a first pair 
of sides of the first frame, and a second opening into which 
the second columnar member is fitted is formed in a periphery 
(second periphery) of the optical sheet which faces one of a 
second pair of sides . 

Assuming that the first frame has a rectangular bottom 
surface, the bottom surface of the first frame and the first 
periphery and the second periphery of the optical sheet are 
extended in an L-shape from one corner of the bottom surface. 

That is , the positional displacement of the optical sheet with 
respect to the first frame is prevented by two sides of the 
first frame which are extended in the L-shape. 

On the other hand, the positioning of the liquid crystal 
panel in the first frame becomes necessary in a so-called 
assembling step of the liquid crystal display device in which 
the liquid crystal panel is mounted on the optical sheet . Here , 
when the liquid crystal display device is completed, the liquid 
crystal panel is constrained by the first frame and the second 
frame^ which covers at least a portion of the side surface of 
the first f ramejand^hence , the necessity of such a positioning 
of the liquid crystal panel becomes decreased. Accordingly, 
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in the step which places the liquid crystal panel on the optical 
sheet, it is sufficient to guide two sides of the liquid crystal 
panel by two sides of the first frame extending in the L- shape. 

In this embodiment, the above-mentioned first columnar 
5 member is formed into a size which can face the side surface 

of the liquid crystal panel in an opposed manner^and a portion 

(portion A) which faces the side surface of the liquid crystal 
panel in an opposed manner is projected to the side surface 
side of liquid crystal panel more than pother portion (portion 
10 B) which is fitted into the first opening. For example, when 
the first columnar member is formed into a circular columnar 
shape, (a>Aradius of the portion A is made larger than [a)j radius 
of the portion B. Due to such a constitution, the positioning 
of the liquid crystal panel in the assembling step of the liquid 
15 crystal display device can be performed promptly and reliably. 

The shapes of the first columnar member and the second 
columnar member which have been ref errediin the above-mentioned 
constitution (12) andjwill be ref errediin the constitutions 
(13) to (24 ^respectively {is^not limited to a circular columnar 
20 shape. For example, the first columnar member and the second 
columnar member may be.formed^a rectangular parallelepiped 



shape or a hook shape^orjmay be formed {Irt^a wall shape extending 
along the first periphery or the second periphery. 
Constitution (13): 
25 In the above-mentioned constitution (12), "a bank* 

having a surface which faces a side surface of the backlight 
is formed on one of a first pair of sides of the main surface 
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of the first frame^which faces the second frame in an opposed 
manner (first periphery )y and the first columnar member is 
formed on this bank. 

Due to such a constitution, |since) the position (height 



5 measured by using the bottom surface of the first frame as {the}<^ 
reference) of the joining portion between the first columnar 
member and the first frame^and such a position of the optical 
sheetjcan be aligned so that the stress and the distortion which 
is applied to the optical sheet at the time of fixing the optical 
10 sheet to the first frame at the first columnar member can be 
reduced . . 

Al though the bank which is ref erredj^here may be formed 
as a wall which surrounds the bottom surface of the first frame, 
the bank may be intermittently formed in conformity with 
15 openings formed in the bottom surface to [perform thejjheat 
radiation from the first frame or to make the first frame/ 
light -weightl*. 
Constitution (14): 

In the above-mentioned constitution ( 13) , the periphery 
20 of the portion of the bank where the first columnar member is 
formed is formed such that the periphery is indented toward 
the main surface of the first frame (the bottom surface of the 
above-mentioned first frame) which faces the second frame in 
an opposed manner. 
25 Constitution ( 15 ) : 

In the above-mentioned constitution (12), the second 
opening of the optical sheet is formed in the projecting portion 
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of the optical sheet which (i§ project*! from the side thereof 

ft A 

which faces one of a second pair of sides of the first frame 
(the second periphery of the optical sheet) toward one of a 
second pair of sides (the second periphery of the first frame) . 
5 Constitution (16): 

In the above-mentioned constitution (15), on one of a 

second pair of sides of the main surface of the first frame^ 

which faces the second frame in an opposed manner (second 
periphery) , a projecting portion^which/Ls formed closer to the 
10 side surface of the liquid crystal panel than the second 

columnar member ^Ls mounted]. This projecting portion is used 
for positioning the liquid crystal panel with respect to the 
first frame. 
Constitution (17): 
15 In the liquid crystal display device of this example, 
when the periphery of the first frame (the periphery of the 
bottom surface of the first frame) is constituted by including 
a first pair of sides which face each other in an opposed manner 
and a second pair of sides which extend in the direction 
20 Intersecting a first pair of sides and face each other in an 
opposed manner, at least one first columnar member is mounted 
on one (first periphery) of a first pair of sides of the main 
— surface of the first frame^ which faces the second frame in an 
opposed manner, a projecting member which faces a side surface 
25 of the liquid crystal panel is mounted on one ( second periphery) 
of a second pair of sides of the main surface of the first 
frame^ which faces the second frame in an opposed manner, a 
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fitting member^which is fitted into a periphery of the optical 

sheet^is mounted on the other (third periphery) of a pair of 
the above-mentioned first sides of the main surface of the first 

— frame^ which faces the second frame in an opposed manner. 

5 Further, a first opening into which the first columnar 

member is fitted is formed in a periphery (first periphery) 
of the optical sheet which faces one of a first pair of sides 
of the first frame, and a fitting portion into which the fitting 
member is fitted is formed in a periphery (third periphery) 
10 of the optical sheet which faces the other of a first pair of 
sides . 

Further, a portion of the first columnar member^ which 
faces the side surface of the liquid crystal panel in an opposed 

— manner s {Ls\ project!* toward the side surface of the liquid 
15 crystal panelj thanj other portion of the first columnar member 

which is fitted into the first opening. 

Assuming that the first frame has a rectangular bottom 
surface, the second periphery has one end thereof joined with 
the first periphery and the other end thereof joined with the 

20 third periphery . Accordingly, the first per iph^r^^the second 

periphery and the third periphery are arranged ^Lri^a shape ^ 
theiletter Jt. In the constitution (17), the liquid crystal 
panel is positioned with respect to the first frame using the 
first columnar member and the protruding member^ which are 

25 arranged in an L shape, while the optical sheet is fixed to 
the first frame using the first columnar member and the fitting 
. member^ which are arranged at two opposing sides jof^the ^letter 
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Constitution (18): 

In the constitution (17), at least one of fitting 
members formed in the first frame is formed of the second 
5 columnar member, while^t^e fitting portions formed in the 
optical sheet are formed] at least one of ji second openings into 
which the second columnar members are fitted. 
Constitution (19): 

In the constitution (17) , a bank having a surface which 
10 faces a side surface of the backlight is formed on the other 
(third periphery) of a pair of the first sides of the main 

surface of the first f rame^which faces the second frame in an 

opposed manner, a recessed portion is formed by indenting the 

— bank toward the main surface of the first frame^ which faces 
15 the second frame in an opposed manner (bottom surface of the 
above-mentioned first frame )^ thus forming the fitting member, 

and a projecting portion which is projected toward the other 
of a pair of the first sides ( third periphery of the first frame) 
is formed on a side of the optical sheet which faces the other 
20 of a pair of the first sides of the first frame (third periphery 

— of the optical sheet )^ thus forming the fitting portion. 

In the third periphery of the first frame, a projecting 
portion of the optical sheet (projecting along the extending 
direction of the second periphery) is fitted into a recessed 
25 portion formed in a bank of the first frame. Since the optical 
sheet is formed in a film shape or a planar plate shape having 
a main surface along the first main surface of the liquid 
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crystal panel, the optical sheet can be extended or shrunk 
within the main surface in conformity with the environment in 
which the liquid crystal display device is used. 

When the optical sheet is held by the first periphery 
5 and the third periphery of the first frame with similar holding 
forces , ^ue to th^ jexpansion of the optical sheet along the 
extension direction of the second periphery, wrinkles (ar§)i^j ^ 
generated at a portion of the main surface of the optical sheet 

which faces the liquid crystal panel^so that the 

10 characteristics of the optical system from the backlight to 
the liquid crystal panel^Ls^ damaged •. 

In the mode of the constitution (19), the holding of 
the optical sheet at the third periphery of the first frame 
is made loose compared to the holding of the optical sheet at 
15 the first periphery of the first frame. Accordingly, the 

expansion of the optical sheet along the extension direction 
of the second periphery of the first frame can be absorbed by 
the slight displacement of the projecting portion of the 
optical sheet at the recessed portion of the bank of the first 
20 frame. 

Constitution (20): 

In any one of the modes of the above-mentioned 
constitutions (12) to (15) and constitution (18), a portion 
— of the second columnar member^ which faces the side surface of 
25 the liquid crystal panel (portion A) vis projected toward the 
side surface of the liquid crystal panel N than jother portion 
of the second columnar member^ which is fitted into the second 
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opening (portion B) . 

^Due to such a portion A of the first columnar member 
and the second columnar member, the liquid crystal panel can 
be positioned with respect to the first frame. 
5 Constitution (21): 

In the liquid crystal display device of this example, 
when the periphery of the first frame (the periphery of the 
bottom surface of the above-mentioned first frame) is 
constituted (by including^ first pair of sides which face each 
10 other in an opposed manner and a second pair of sides which 



extend in the direction Intersecting a first pair of sides and 

A 

face each other in an opposed manner, at least one first 
columnar member is mounted on one (first periphery) of a first 
pair of sides of the main surface of the first f rame^which faces 

15 the second frame in an opposed manner, at least one second 
columnar member is mounted on one (second periphery) of a second 
pair of sides of the main surface of the first frame which faces 
the second frame in an opposed manner. 

Further, a first opening into which the first columnar 

20 member is fitted is formed in the periphery (first periphery) 
of the optical sheet which faces one of a pair of the first 
sides of the first frame, while a second opening into which 
the second columnar member is fitted is formed in the periphery 
(second periphery) of the optical sheet which faces one of a 

25 pair of the second sides of the first frame. 

Both of the first columnar member and the second 
columnar member are configured to have portions (portions A) 
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which face the side surfaces of the liquid crystal panel in 
an opposed manner. In the mode of the constitution (21), as 
in the case of the mode of the constitution (12), the optical 
sheet is held by the first columnar member and the second 
5 columnar member^ which are arranged in an L- shape in the first 
frame, while the positioning of the liquid crystal panel is 
performed by theft first columnar member and second columnar 
member . 

Constitution ( 22 ) : 

10 In the constitution ( 21 ) , driving circuits of the liquid 

crystal panel are respectively mounted on peripheries thereof 
along the other of the first pair of sides (third peripheries) 
and the other of the second pair of sides (fourth peripheries) 
of the first frame, while the driving circuits of the liquid 

15 crystal panel are not mounted on peripheries thereof along one 
of the first pair of sides (first peripheries) and the other 
of the second pair of sides (second peripheries) of the first 
frame. 

In the constitution (22), in the same manner as the 
20 constitution (12) and the constitution (20), when the liquid 
crystal panel is positioned with respect to the first frame 
using the portions A of the first columnar member and the second 
columnar member (portions which face the side surfaces of the 
liquid crystal panel in an opposed manner) , the driving circuit 
25 parts which are arranged on the side surface of the liquid 
— crystal display panel or flexible printed circuit boards^ which 
* — supply signals or electric power to the drive circuit parts 
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are brought into contact with the columnar member. 
Accordingly, there may be a possibility that an error occurs 
in the positional alignment of the liquid crystal panel due 
to the thickness of these parts. 

5 Accordingly, it is recommended to separate a side 

surface which is used for positional alignment of the liquid 
crystal panel and a side surface which is used for supplying 
signals or electric power (being mounted with a printed circuit 
board, a connector or the like). 

10 When the first frame has a rectangular bottom surface, 

in the mode of the constitution (22), one end of the first 
periphery is joined to one end of the second periphery, the 
other end of the second periphery is joined to one end of the 
third periphery, the other end of the third periphery is joined 

15 to one end of the fourth periphery, and the other end of the 
fourth periphery is joined tojother end of the first periphery, 
whereby the rectangular profile of the bottom surface of the 
first frame is constituted in the order of the first periphery, 
the second periphery, the third periphery and the fourth 

20 periphery . 

Constitution (23): 

In any one of the above-mentioned constitutions (12) 
to (16), the above-mentioned constitution (18) and the 
above-mentioned constitutions (20) to (22), the second opening 

25 is formed into a shape extending along one of a second pair 
of sides of the first frame (second periphery) compared to the 
first opening. For example, while the first opening is formed 



into a circular shape, the second opening is formed into an 
elliptical shape which is elongated along the second periphery 
(extension direction). 

In any one of the above-mentioned constitutions (12) 
5 to (16), the above-mentioned constitution (18) and the 
above-mentioned constitutions (20) to (22), the (forming) 
position^fef) the second opening)in the optical sheet of the 
liquid crystal display device* which becomes the (presumption) 
of these constitutions /is arranged (away^ from the (forming) 
10 position Jo£))the first opening j along the extension direction 
of the second periphery by a given distance . Accordingly, when 
the optical sheet gs) expandM in the above-mentioned manner, 
the given distance is increased. 

Based on such a prerequisite, if the first opening of 
15 the optical sheet is firmly held by the first columnar member 
and the second opening of the optical sheet is firmly held by 
the second columnar member tojsame degree, the expanded optical 
sheet is deflected between the first opening and the second 
— opening vso that the optical conditions between the backlight 
20 and the liquid crystal panelj^fls damaged). 

To the contrary, according to one example of the present 
invention, by elongating the second opening along the second 
periphery, the conventional deflection of the optical sheet 
derived from (th^ positional displacement between the second 
25 columnar member and the second opening into which the second 
columnar member is inserted ^caused by (the) expansion of the 
_ optical sheet^can be prevented. Accordingly, the optical 
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problem caused by the deflection of the optical sheet can be 
k@issolvedy 
Constitution (24): 

In any one of the above-mentioned constitutions 12 to 
5 23, the periphery of the first frame along a pair of the second 
sides (the second and fourth peripheries) are more elongated 
than the periphery of the first frame along a pair of the first 
sides (the first and third peripheries). 

The present invention is not limited to the above - 

Ax 

10 mentioned constitutions and ^constitutions of embodiments 

which will be explained later, and various modifications can be 

' A 
made without departing from the technical concept of the 

present invention. 

These and other objects, features and advantages of the 

15 present invention will become more apparent from the following 

description when taken in conjunction with the accompanying 

drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Fig. 1 is a developed perspective view of alt (essential] 

part of^a^J^quid crystal display device^ |or) schematically 
gxplaininj^a structure for positioning and holding an optical 

sheet (t$|a lower frame and a structure for positioning a liquid 

>w <\ 

crystal panel (to explain the)jf irst embodiment of a liquid 
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crystal display device according to the present^^ven^^ &ahU* 

Fig. 2 is a cross -sectional view of a* ^sje^ig^ P art A 
after constitutional members are assembled tofexplain^the first 
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embodiment of the liquid crystal display device according to 
the present invention; 

Fig. 3 is a plan view of a lower frame used in the first 
embodiment of the liquid crystal display device according to 

5 the present invention; ^J[jLu^fc^z^y 

Fig. 4 is a developed perspective viewj/|pr explaining 
the overall constitution of the first embodiment of the liquid 
crystal display device according to the present invention in 
which a light guide plate, an optical sheet and a liquid crystal 

10 panel are mounted on the lower frame shown in Fig. 3^and these 
members are covered with an upper frame ; . 

Fig. 5 is a plan view gor explaining^ structural example 
of a liquid crystal panel of the liquid crystal display device 
shown in Fig. 4; ^ 

15 Fig. 6 is a plan view (for explaining]^ first 

constitutional example of an optical sheet holding structure 
which loosely holds an optical sheet formed onj other side 
gif f erent^ from a side to which the positioning function of the 
optical sheet in the first embodiment of the liquid crystal 

20 display device according to the present invention is given; 
Fig. 7 is a plan view gor explaining)^ second 
constitutional example of an optical sheet hold^og structure 
which loosely holds an optical sheet formed on pother side 
fetif feren^ from a side to which the positioning function of the 

25 optical sheet in the first embodiment of the liquid crystal 
display device according to the present invention is given; 
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Fig. 8 is a plan view |or explaining)^ third 
constitutional example of an optical sheet holding structure 
which loosely holds an optical sheet formed on) other side 
(different^ from a side to which the positioning function of the 
5 optical sheet in the first embodiment of the liquid crystal 
display device according to the present invention is given; 

Fig. 9 is a plan view [for explaining}]^ fourth 
constitutional example of an optical sheet holding structure 
which loosely holds an optical sheet formed on other side 
10 ^if f eren^ from a side to which the positioning function of the 
optical sheet in the first embodiment of the liquid crystal 
display device according to the present invention is given; 

Fig. 10 is a plan view of a* {essential) part (which shows]aj 
the first constitutional example of the optical sheet holding 
15 structure formed on the side close to the fixing side^xplaineH^ 
in Fig. 6; 

Fig. 11 is a plan view of aft (es sent ial] part {which shows)^ 
the second constitutional example of the optical sheet holding 
structure formed on the side close to the fixing side^gxplainecQ 
20 in Fig. 6; 

Fig. 12 is a perspective view of (an essential part foi^ 
[explalningj an example of an optical sheet holding structure 
at a side close to the fixing side [explained^ in Fig. 6 or at 
a side which faces the fixing side (Explained) in Fig. 7 in an 
25 opposed manner ; j ^ j^y^ 

Fig. 13 is a cross-sectional view of a* (essential part) I 
after constitutional members are assembled [to explaiij^the 
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second embodiment of the liquid crystal display device 
according to the present invention; 

Fig. 14 is a cross -sectional view of ajfc^ssential part] a 
after constitutional members are assembledrto explain) the third 
5 embodiment of the liquid crystal display device according to 
the present invention; 

Fig. 15 is a developed perspective view (for explainin^^^'A 

an example o^^detaiOsof the overall constitution of the liquid 

A 

crystal display device according to the present invention; 
10 Fig. 16 isjgh appearance) view (fo:rj showing one example 

of a notebook type personal computer on which the liquid crystal 

display device according to the present invention is mounted; 

Fig. 17AandFig. 17B are schematic viewsfpr explainingj^f^*! 

a conventional example of positioning of an optical sheet in 
15 a liquid crystal display device and a holding structure thereof 

in an enlarged form, wherein Fig. 17A is a cross-sectional view 

and Fig. 17B is a developed perspective view; 

Fig. 18A and Fig. 18B are schematic views (for explainin^^^*^ 

another conventional example of positioning of an optical sheet 
20 in a liquid crystal display device and a holding structure 

thereof in an enlarged form, wherein Fig. 18A is a cross- 
sectional view and Fig. 18B is a plan view; and 

Fig. 19 is a developed perspective view of [an essential] 

part (for explaining^still another conventional example (or^A^ 6 *^ 
25 positioning of an optical sheet in a liquid crystal display 

device and a holding structure thereof . 
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DETAILED DESCRIPTION 

Embodiments of a liquid crystal display device 
according to the j>resent inventionj(are explained) in detail in 
conjunction with/ drawings [showing the embodiment^. 

Fig. 1 is a developed perspective view of all (essential] 
^art__of^a liquid crystal display device for schematically 
l^xplainingj a structure for positioning and holding an optical 
sheet (td^a lower frame and a structure for positioning a liquid 
crystal panel (to explain th^jif irst embodiment of a liquid 
crystal display device according to the present invention. 

Further, Fig. 2 is a cross -sectional view£f an essential part) 
after constitutional members are assembled Jo explainfcthe first 
embodiment of the liquid crystal display device according to 
the present invention. 

In Fig. 1 and Fig. 2, reference symbol MCA indicates 
a lower frame formed by resin molding (also referred to as a 
mold case, however, this elemen tjfeeing explained) as lower 
frame" hereinafter) , DH indicates a recessed portion 

( indentation) for positioning and holding an optical sheet OPS , 
and PIN-C indicates a columnar member for performing the 
positioning by passing through a through hole HOL-C formed in 
a projecting portion (also referred to as a flap or a tab) TAB 
which is formed (in^the optical sheet OPS. This^go^Lumnar member 
PIN-C also functions as a guide for posit ioning[a^Liquid crystal 
panel PNL. 

The shape of the projecting portion TAB is not limited 
to a rectangular shape^shown in the drawing and may be a shape 
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having both projecting side peripheries arranged in a non- 
parallel form or in a semicircular form or in (other^f orm. It 
is preferable to make the shape of the recessed portion formed 
in the lower frame MCA correspond to the shape of the projecting 
5 portion TAB. 

The optical sheet OPS of this embodiment is formed of 

— four sheets in total^ consisting of two prism sheets PRS and 
two light diffusion sheets SPS^ which are laminated to upper 

and lower surfaces (front and back surfaces) of these prism 
10 sheets PRS. However, the optical sheet OPS is not limited to 
such a constitution. That is , a combination of one prism sheet 
and one light diffusion sheet , a combination of two prism sheets 
and one light diffusion sheet, or a combination of one prism 
sheet and two light diffusion sheets or other various 
15 combinations can be adopted as the optical sheet OPS. 

The liquid crystal display device is assembled as 
follows. First of all, a reflection sheet RFS is mounted on 
the lower frame MCA^and a light guide plate GLB^ which 

— constitutes a backlight^is fitted into the lower frame MCA such 
20 that the light guide plate GLB is positioned above the 

reflection sheet RFS. The light guide plate GLB is positioned 
(sucf^that ^he^ight guide plate GLB^is seated in a frame portion 
for mounting flight guide plate^ which is formed in the lower 
frame MCA. 

25 Then, the columnar member PIN-C is (allowed to) pass 

through the through holes HOL-C which are formed in the 
respective projecting portions TAB of the respective sheets 
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which constituted the optical sheet OPS from the direction 
indicated by (an) arrow A in Fig. 1, and the projecting portion 
TAB is seated in the recessed portion DH and is fixed by£aj 
one-sided adhesive tape ATP. By forming a hole through which 
the columnar member PIN-C passes in the one-sided adhesive tape 
ATP. the optical sheet OPS can be firmly fixed. 

After positioning and fixing the optical sheet OPS, the 
liquid crystal panel PNL is positioned on the optical sheet 
OPS using a liquid- crystal -panel -side side wall of the 
columnar member PIN-Cj indicated line c_c in Fi 9- 1 and 

Fig. 2^as a guide. The holding of | other sides of the optical 
sheet OPS and the liquid crystal panel^will be explained later. 

Fig. 3 is a plan view of a lower frame used in the first 
embodiment of the liquid crystal display device according to 
the present invention. The drawing shows a plan view as seen 
from the liquid crystal panel side. The lower frame MCA of 
this embodiment has an approximately rectangular shape with 
a bank portion DAM which has a height at an upper frame side 
formed on the periphery thereof. A linear lamp (cold cathode 
fluorescent tube) which constitutes a backlight is arranged 
at^vlower side of Fig. 3, while^a gate driver s _^ e 311(1 a ^a* 11 
driver side are arranged at \a^lef t side and (a^lower side of 
Fig . 3^ respectively . 

Respective sides of the lower frame MCA are connected 
to each other by a plurality of crosspieces BRDG which are 
arranged (taking) jj: he mechanical strength and the heat radiation 
into account. Engaging recessed portions ALV-R, ALV-L of the 
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lower frame MCA^ which are formed in the bank portion DAM at 

left and right sides which intersect the lower side on which 

the linear lamp is arranged^are provided for engagement with 

the light guide plate (not shown in the drawing) and receive 

A A, 
5 engaging projections SSTP formed on the corresponding sides 

of the light guide plate. 

A liquid crystal filling and scaling opening of the 

liquid crystal panel is positioned at fright side of^the^lower 

— frame MCA and the recessed portion DHowhich has been*(explained) 
10 with (re spec Qj^to Fig. 1 and Fig. 2«is formed in the bank DAM 

[avoiding^, portion where the liquid crystal filling and sealing 

opening is formed. The columnar member PIN-C is provided (t6)x^ 

A 

the recessed portion DH. 

In this embodiment, an optical sheet holding structure 
15 which loosely holds the corresponding side of the optical sheet 
_ OPS^and^will be explained later in conjunction with Fig. 9 and 
— - Fig. lO^is provided (to^an upper side (a neighboring periphery 
of the periphery which has the recessed portion DH) of the lower 
frame MCA. The columnar member PIN-S is also formed in the 
20 optical sheet holding structure provided gd^this upper side. 
The positional displacement of the optical sheet OPS with 

respect to the lower frame MCA^having (such) a rectangular bottom 

surface as shown in Fig. 3 (the rectangular bottom surface 

— include sj^yacanc?} appearing partially at an outline thereof)^ 
25 is prevented by two sides thereof (upper and right sides thereof 

shown in Fig. 3 ) extended in the L- shape from one corner thereof 
(an upper -right corner\ shown in Fig. 3) . 
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Fig. 4 is a developed perspective view Sor explaining) 

— A 

the overall constitution of the first embodiment of the liquid 
crystal display device according to the present invention. As 
shown in the drawing, a light guide plate, an optical sheet 
5 and a liquid crystal panel are mounted on the lower frame shown 

in Fig. 3) and these members are covered with an upper frame. 

Fig. 5 is v a plan view (for explainin§))only ^liquid crystal 
panel jshown in Fig. 4. 

As shown in Fig. 4 , the light guide plate GLB, the optical 
10 sheet OPS and the liquid crystal panel PNL are assembled to 
the lower frame MCAQjthe upper frame SHD made of metal is mounted 
on the liquid crystal panel PNI^jand these members have 
peripheries thereof fixed to and (are} integrally formed with 

the lower fame MCA^thus completing the liquid crystal display 

15 device (liquid crystal display module). 

That is, by connecting projections PRJNjWhich are formed 

— on the lower frame MCA^to fixing holes HOLLS formed in the 

periphery of the upper frame SHD, or by bending paws NL^ which 

are formed on the upper frame SHD^over a back surface of the 

20 lower frame MCA, the upper frame SHD and the lower frame MCA 
are fixed to each other. In Fig. 5, a region (in th^ inside 
of a main surface of the liquid crystal panel PNL^which is 
indicated by a chained line AR {indlcatesfran effective display 
region of the liquid crystal panel. 
25 Engaging projections SSTP are formed on two sides of 

the light guide plate GLB and are engaged with the engaging 
recessed portions ALV-R, ALV-L (see Fig. 3 with respect to 
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ALV-L) formed in the lower frame MCA^so that the light guide 

plate GLB is housed in the lower frame MCA^ while being 

restricted to a given position. 

As shown in Fig. 5, a gate driver IC and a drain driver 
5 IC are respectively directly mounted on two neighboring 

peripheral sides of the liquid crystal panel PNL (referred to 

— as "FCA system" or "COG" system)^ and these driver ICs are 
respectively connected to an interface circuit board FPC3 
through flexible printed circuit boards FPC1, FPC2. With 

10 respect to the flexible printed circuit FPC2 , GPAD indicates 

a ground pad, CDC Indicates an electronic partjsuch asjcapacltor^ 

chip or the like, and HOLE indicates a position restricting 
hole. 

The flexible printed circuit board FPC2 is folded back 
15 to the back surface of the liquid crystal panel PNL^as indicated 

— by an arrow at a portion of a bent window BNTW^and is connected 
to the interface circuit board FPC3^which is positioned at a 
back surface of the lower frame MCA . which, in turn, is 
positioned at a back surface of a laminated body (made)jof the 

20 liquid crystal panel and the light guide body. Here, although 
the flexible printed circuit board FPC1 of the gate driver is 
also bent in the same manner, the flexible printed circuit board 
FPC1 is fixed to the back surface of the lower- side substrate 
of the liquid crystal panel PNL. 

25 Fig. 6 to Fig. 9 relate to the optical sheet OPS in the 

first embodiment of the liquid crystal display device according 

to the present invention. These drawings are plan views which 

A* 
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{explain) yvarious constitutional examples of optical sheet 
holding structures which loosely hold the optical sheet OPS 
and are formed on (the) sides other than the side of the lower 
frame MCA to which the positioning function is given (the side 
5 in which the projecting portion TAB-C having a through hole 
HOL-C is formed). 

The above-mentioned positioning function is given to 

the right side (in the drawing) of the optical sheet OPS^and 

the optical sheet OPS is fixed to the lower frame after using 
10 this positioning function. However, when the optical sheet 
OPS is fixed in the same manner at other sides , {the^def ormation^ 
such as wrinkles or the like^gre) generated due to {th^i* change 
(of a$ ^environment . Accordingly, the holding of the optical 
sheet OPS at (th<^ sides other than the side to which the 
15 above-mentioned positioning function is given (also referred 
to as "a fixing side" for (the) convenience sake) is required 
to be loose. 

In the constitution shown in Fig. 6 , projecting portions 
TAB-S are formed on the side (the upper side) adjacent to the 
20 above-mentioned fixing side and through holes HOL-S^ which are 
large enough to allow the columnar members PIN-S shown in Fig. 
- — 3 to loosely pass therethrough^ are formed on the projecting 
portions TAB-S. Due to such a constitution, the movement of 
the optical sheet OPS is not obstructed in the above-mentioned 
25 neighboring sidejandjhence, the deformation of the optical 

sheet OPS^which may be brought about by (the] environmental changes^ 
can be obviated. 
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With respect to the optical sheet OPS shown in Fig. 7 , 
projecting portions TAB-R are formed on the side which is 
arranged opposite to the fixing side and the optical sheet OPS 
is loosely held by a holding mechanism which will be explained 
5 later in conjunction with Fig. 12. 

With respect to the optical sheet OPS shown in Fig. 8, 
through holes HB^which are similar to the through holes HOL-S 

formed in the projecting portions TAB-S shown in Fig. 6^ are 

formed on the side adjacent to the fixing sideband the optical 
10 sheet OPS is held by allowing columnar members similar to those 
shown in Fig. 6 to loosely pass through these through holes 
HB. 

In Fig. 9, through holes HB^which are similar to the 
through holes HB shown in Fig. 8^ are formed in the side which 

15 is arranged opposite to the fixing side of the optical sheet 
OPS^and the optical sheet OPS is held by allowing columnar 
members similar to those shown in Fig. 6 to loosely pass through 
these through holes HB. 

Fig. 10 and Fig. 11 are plan views of (the essential] part 

20 of the optical sheet OPS. These drawings show the state in 
which, as (explaine^Ln conjunction with Fig. 6, the projecting 
portion TAB-S is formed on the side (upper side) adjacent to 
the fixing side and the through hole HOL-S^which is large enough 
to allow the columnar member PIN-S shown in Fig. 3 to loosely 

25 pass therethrough^ is formed in the projecting portion TAB- 
S. 

With respect to the through holes HOL-S formed in the 
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optical sheet OPS^in Fig. 10, the holes HOL-S (is))f ormed Q^t^^*™* 

an elliptical shape^which has je^jlong axis thereof extending 

in the direction parallel to the sideband a columnar member 

PIN-S having a diameter smaller than the short -axis diameter 

5 of the through hole HOL-S is mounted on the lower frame MCA 

side. 

Further, ^in Fig. 11, a through hole HOL-Sjwhich is formedj 
in the optical sheet OPS is formed {iity a circular shape^and a 
columnar member PIN-S having a diameter smaller than a diameter 
10 of the circular shape is mounted on the lower frame MCA side. 

The shape of through holes HOL-S^which are formed in 

— the optical sheet OPS in Fig. 10 and Fig. 11^ and the shape of 

— the columnar members PIN-S^which are formed on the lower frame 
side and pass through the through holes HOL-S^may be shapes 

15 other than the above-mentioned shapes. For example, the 

through hole HOL-S may be formed in an oblong shape, a polygonal 
shape, a slit -shape or the like, for example, while the shape 
of the columnar member PIN-S may have an elliptical cross 
section, an oblong cross section, a polygonal cross section, 
20 a semi-elliptical cross section, or other shape. 

^Fj^g^_^2^1s a perspective view gf an essential part for) 
[explainingVa structural example for loosely holdinq an optical 
sheet at a side adjacent to the fixing side (explainedJ^Ln Fig. 

— 6vOr at a side which is arranged opposite to the fixing side^ 
25 (explained |^in Fig. 7. 

Although the structure in which the optical sheet is 
loosely held at the side arranged opposite to the fixing side 
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is explained as an example here , a structure which loosely holds 
the optical sheet at the side adjacent to the fixing side will 
perform the same function. 

At one portion or two or more portions on the side which 
5 is arranged opposite to the fixing side of the optical sheet 
OPS, projecting portions TAB-R similar to thosej|(explained> in 
conjunction with Fig. 7 are provided. On the other hand, a 
pair of (erecting)jwalls TS are formed at the lower frame MCA 
side while forming a gap therebetween which is slightly larger 
10 than the width of the projecting portion TAB-R in the direction 
parallel to the side of the lower frame MCA. 

The projecting portion TAB-R of the optical sheet OPS 
is inserted between a pair of (erecting) walls TS and a press 
member BKT is fitted on the projecting portion TAB-R in the 
15 direction of an arrow so as to constrain the projecting portion 
TAB-R from above . The projecting portion TAB-R is loosely held 
in a space defined between a pair of (erecting^ walls TS and the 
press member BKT. 

According to the above-mentioned embodiment, the 
20 accurate positioning and the holding of the optical sheet OPS 
@iich can^prevent the removal and the disengagement of the 
optical sheet OPS from the lower frame MCA^are performed at 
one sideband, at the same time, it becomes possible to obviate 
the deformation of the optical sheet OPS which may be caused 



25 by (the) environmental changes or the like. ^ j^^^^ 

Fig. 13 is a cross-sectional view of (an essent i a ^ part] ^ 
after constitutional members are assembled to (^xplainj^the 
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second embodiment of the liquid crystal display device 

according to the present invention. In this embodiment, in 

place of the columnar member PIN-C of the lower frame MCA 

{explained^in conjunction with Fig. 2, a hole NT is formed in 

5 the lower frame MCA, an insertion member BT having a pin shape 

with a head is allowed to pass through a through hole HOL- 

C formed in the optical sheet OPS and is fitted into the hole 

NT under pressure so as to position and hold the optical sheet 

OPS. Although this embodiment is similar to the first 

10 embodiment^as(gxplainedJ|fn conjunction with Fig. l^with respect 

to the holding of other sides of the optical sheet OPS and the 

other constitutions, the columnar member may be replaced with 

an insertion member having a pin shape with a head which is 

similar to the above-mentioned insertion member BT having the 

15 pin shape with (the^head which is loosely engaged with the 

through hole formed in the optical sheet. 

In this embodiment, a side wall FF of the head of the 

insertion member BT at the liquid crystal panel PNL side can 

be used as a positioning guide for the liquid crystal panel. 

20 Accordingly, even when there exists some difference in size 

with respect to the liquid crystal panel, the insertion member 

BT can be made to function as a desired positioning guide by 

changing the size of the head of the insertion member BT. 

Further, in this embodiment, by adopting a method in 

25 which {the insertion member BT is prepared in the state that) 

^° i 

the insertion member BT^passed through the through hole HOL-C 
— formed in the optical sheet OPSvwhich is integrally formed by 
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preliminarily laininatina^a plurality of sheets^ and then the 
insertion member BT is jpushed into the hole NT of the lower 
frame MCA, it becomes possible to obtain an advantage that the 
assembling operation can be simplified. 
5 Also according to this embodiment, the accurate 

positioning and the holding of the optical sheet OPS {which can)^ 
prevent the removal and the disengagement of the optical sheet 

OPS from the lower frame MCA^are performed at one sideband, 

at the same time, it becomes possible to obviate the deformation 
10 of the optical sheet OPS which may be caused by (the) 

environmental changes or the like. ^ ^^ CA ^JuVLu 1 J^ 

Fig. 14 is a cross -sectional view of (anj|ss^ntlal par^) ^ 
after constitutional members are assembled to^xplain)jthe third 
embodiment of the liquid crystal display device according to 
15 the present invention. In this embodiment, a cylindrical 
- sleeve SB K simllar to the cylindrical sleeve SB .which (Ls)*r"> 
^(explained) in conjunction with\the above -mentioned) Fig . 17A and 

Fig. 17Bvis fitted on the columnar member PIN-C of the lower 

frame MCA ^ which (is explaine§J^in conjunction with Fig. 2^thus 
20 fixing the optical sheet OPS to the columnar member PIN-C such 
that the optical sheet OPS is not disengaged from the columnar 
member PIN-C. 

The cylindrical sleeve SB can be made to function as 
a positioning guide(o^the liquid crystal panel PNL by changing 
25 the diameter of the cylindrical sleeve SB. Further, by 

changing the size of the cylindrical sleeve SB or by adjusting 
£a bulging quantityVof a wall of a side surf ace jwhich faces the 
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liquid crystal panel PNL in an opposed manner, it becomes 
possible to make the cylindrical sleeve SB function as a desired 
positioning guide. With respect to the holding of other sides 
of the optical sheet OPS and other constitutions, this 
5 embodiraent^i| s imilar to the first embodiment^ which {is)ur*^ 
(explalned^in conjunction with Fig. l^and the above-mentioned 
second embodiment. 

Also^ according to this embodiment, the accurate 
positioning of the optical sheet OPS on the lower frame MCA 
10 and the holding of the optical sheet OPS (which cafl^prevent the 
removal and the disengagement of the optical sheet OPS from 
— the lower frame MCA^are performed at one side of the optical 

. sheet OPS^and, at the same time, it becomes possible to obviate 

the deformation of the optical sheet OPS which may be caused 
15 by (the) environmental changes or the like. 

According to the embodiments which have been described 
heretofore, the positioning and the holding of the optical 
sheet (tdjjthe lower frame can be reliably performed^ and, at the 
same time, the positioning of the liquid crystal panel which 
20 is mounted on the optical sheet in a laminated manner can be 
performed in common with the above operations so that the 
removal or the displacement of the optical sheet at the time 

of conveying or transporting the lower frame^into which the 

optical sheet is incorporated^ can be suppressed. Further, 

25 since the man-hours for assembling can be reduced, the 

assembling operation can be simplified and the manufacturing 
cost can be reduced. 
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Fig. 15 is a developed perspective view.jfpr explaining) 

an example of£e| details of the overall constitution of the liquid 

A 

crystal display device according to the present invention. 

{Different fromYthe liquid crystal display panel shown in Fig. 

5 4 and Fig. 5^ which constitutes a so-called FCA or CO(j, in(a)jp!i/ 

liquid crystal panel used in this liquid crystal display device 

(liquid crystal display module), driving circuits (a gate 

driver, a drain driver) are mounted on a tape carrier package 

TCP and are connected to input terminal wiring which is pulled 

10 out to the periphery of the liquid crystal panel . 

ft>^wJI c^tJ A^tvIm y^J^J^o 5"tfx> * 

In Fig. 15, JSHD indicatesjjan upper frame^made of a metal 

plate (also referred to as "metal frame"), (WD indicates} a 

display window, flNSl to INS3 indicate! insulation sheets, [PCBl) 

go PCB3 indicate} printed circuit boards \ (PCB1 : drain-side 

15 circuit board (video signal line driving circuit board, PCB2 : 

gate-side circuit board (scanning signal line driving circuit 

board, PCB3: interface circuit board), (jNl to JN3 indicate] 

joiners^which electrically connect the circuit boards PCBl_to ^j^^ 

PCB3 to each other, pCPl and TCP2 indicate\tape carrier packages r 

PWL r 

20 (TCP),fPNL indicates) a liquid crystal panel, IGC indicate sj a 
rubber cushion., 5LS indicates) a light shielding spacer^, (PRS) 
(indicates) a prism sheet, (SPS indicates] a diffusion sheet, {GLB) 
{Indicate^ a light guide plate^, (RFS indicate^ a reflection sheet^, 
(MCA indicates) a lower frame (a mold frame formed by integral 

25 molding)^, (Mp indicates] an opening^ of the lower frame MCA, \LPj 
(Indicates) a fluorescent tube (also referred to as "a tubular 
light source" or "a linear lamp": usually a cold cathode 
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fluorescent tube)j, [lpc indicates) a lamp cable^, (GB indicates) 
a rubber bushing^ which supports the fluorescent lamp^L^, (BAT) 
^indicates] a double-sided adhesive tape^, (bl indicate^ a 
backlightjwnich is constituted of the fluorescent tube LP, the 
5 light guide plate GLB, a lamp reflection sheet LS and the like. 
These components are laminated in accordance with the 
positional relationship shown in the drawing so as to assemble 
a liquid crystal display device (a liquid crystal display 
module ) MDL - 

10 The liquid crystal display module MDL has two kinds of 

housing/holding members (cases) consisting of the lower frame 
MCA and the upper frame SHD. The liquid crystal display module 
— MDL is formed by merging the metallic upper frame SHD^ which 
houses and fixes the insulation sheets INS1 to INS3 , the printed 
15 circuit boards PCB1 to PCB3 and the liquid crystal panel PNL 
therein^and the lower frame MCA which houses the backlight BL 
consisting of the fluorescent tube LP, the light guide plate 
GLB, the prism sheets PRS, the light diffusion sheet SPS and 
the like. 

20 A drain driver IC (an integrated circuit chip K which 

5 ^ 

{Is} serve* ^or^supplylllHI video signals to respective pixels of 
the liquid crystal panel PNLi is mounted on the drain- side 
circuit board PCB1, while a gate driver I C^ which £Ls) serve* (gorjk 
scantlttf pixels^is mounted on the gate -side circuit board PCB2 . 

25 Further, on the interface circuit board PCB3 , an 

integrated circuit chip^ which receives video signals from an 

— external host computer and receives control signals^ such as 
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timing signals and the like, a timing converter TCORj which 
generates clock signals by processing timing and the like^are 
mounted. 

The clock signals which are generated by the timing 
5 converter TCON are supplied to an integrated circuit chip 
mounted on the video signal line driving circuit board PCB1 
through clock signal lines CLL mounted on the interface circuit 
board PCB3 and the video signal line driving circuit board PCB1 . 

The interface circuit board PCB3 and the video signal 
10 line driving circuit board PCB1 are constituted of multilayered 
wiring boards and the clock signal lines CLL are formed as 
inner- layer wiring of the interface circuit board PCB3 and the 
video signal line driving circuit board PCB1. 

The drain-side circuit board PCB1 for driving TFTs , the 
15 gate- side circuit board PCB2 and the interface circuit board 
PCB3 are connected to the liquid crystal panel PNL through the 
tape carrier packages TCP1 , TCP2 and these circuit boards are 
connected to each other through the joiners JN1 to JN3 . 

Fig. 16 is (an appear ance^view ^or) showing one example 
20 of a notebook type personal computer on which the liquid crystal 
display device according to the present invention is mounted. 

The above-mentioned liquid crystal display device is mounted 
on a display part of this notebook type personal ComputerLand 
the linear lamp LP is mounted on a lower side of the liquid 
25 crystal display device. A body of the notebook type personal 
computer includes a key board part and houses a host computer 
(a CPU) and other information processing equipment therein. 
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The liquid crystal display device according to the 
present invention is not limited to the notebook type personal 
computer shown in Fig. 7^ and it is needless to say that the 
liquid crystal display device is applicable to a display 
5 monitor, a television receiver set and a display device of other 
equipment in the same manner. 

Further, the application of the present invention is 
not limited to fthe)jiliquid crystal display device using the 
above-mentioned active matrix type liquid crystal panel . That 
10 is , the present invention is also applicable to a display device 
which adopts a simple matrix type liquid crystal panel or 
various other kinds of panel -type display devices in the same 
manner . 

As has been described heretofore, the present invention 
15 can provide (£he)*Liquid crystal display device which has a 
structure capable of suppressing the removal or disengagement 
of the optical sheet assembled to the lower frame at the time 
of transporting or at the time of transferring so as to reduce 
man-hours for assembling and simplifying the operation and 
20 reducing the manufacturing cost by ensuring the reliable 

positioning and holding of the optical sheet /to}) the lower frame 
and by using the positioning guide of a liquid crystal panel 
and positioning means of the optical sheet in common. 

While we have shown and described several embodiments 
25 in accordance with the present invention, it is understood that 
_ the same is not limited thereto^but is susceptible of numerous 
changes and modifications as known to those skilled in the art , 
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and we therefore do not wish to be limited to the details shown 
and described herein^ but intend to cover all such changes and 
modifications as are encompassed by the scope of the appended 
claims . 
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